Although the sign of the tax multiplier associated with Model II cannot be determined, some inference regarding its magnitude relative to that of the benchmark can be drawn. Under the assumptions of the model, the absolute value of this multiplier is smaller than the benchmark; the expansionary effect of tax cuts in the product market are offset, at least partially, by the contractionary effect caused by the resulting increase in money demand.
EMPIRICAL RESULTS
In this section we specify empirical counterparts to the equations of the above models and choose a suitable technique for estimating them. For this purpose we employ a variant of a framework used by Chow (1983). The major features of Chow's model are: (1) all equations are linear, and are specified in the first-difference form; (2) the consumption function and the money demand function include the lagged value of the dependent variable as an independent variable; (3) all equations except money demand are specified in real terms; (4) the equations that are in real terms are deflated by introducing the lagged value of the implicit GNP deflator as an independent variable without restricting its coefficient to unity; and (S) income taxes are treated exogenously. 1986) found that interest rate volatility exerts a significant effect on money demand, especially when the sample period is extended beyond the third quarter of 1979. Because our sample period runs through 1985, we include lagged values of a measure of volatility of interest rates, Vt-l and Vt-2, in all money demand functions. Our measure of interest rate volatility is a twenty-fourmonth moving average standard deviation of the first difference of the log of the measure of the rate of interest used in our subsequent empirical analysis. In specifying our empirical fixed business investment demand, following Chow (1983) we include not only the first difference of income and the rate of interest, but also the lagged value of the levels of income, Yt-l, and investment, Il,t-l, in addition to the lagged value of the rate of interest, rt-l.
We are now in a position to briefly discuss the approach we use to estimate our models. Either of the models represents a system of five structural equations (1, 2, 6, 7, and either 13 or 13'), five identities, six endogenous variables (C1, C2, T, I1, Y, and r), and twelve exogenous variables ( TRo, Go, Xo, I20, Mo, D, Vt-l, Vt-2, I 1, t-l, Yt-l, rt-l, and Ydt-l).3 Since each model represents a simultaneous-equations system, it lends itself to two-stage-least-squares estimation. In the first stage, the reduced-form equation for 1v Y, which is common to both models, will be estimated. Using the predicted values from this equation, taxes and the inverse money demand function (the rate of interest) will then be estimated. Using the predicted values of these variables, consumption of nondurables and services, consumption of durables, and fixed business investment will be estimated in the second stage.
The final step that has to be taken prior to estimation is to quantify the arguments of the equations of the models. In order to capture the effect of tax policies over a year, we specify all first differences from end of the year to end of the year using quarterly data at annualized rates covering the years 1948 through 1985.4 Taxes are taken to be the sum of federal, state, and local personal income taxes, and social 'In the case of policy variables (income taxes, government expenditures, and money supply) for which data in constant dollars are not available, the implicit GNP deflator is used for conversion to real values. 2This dummy variable is constructed as follows. In the quarter when a major tax cut or rebate is implemented, D takes the value of-1, while in any quarter where there is a tax increase, D takes the value of 1. Similarly, in the quarter when tax cuts or rebates expire, D takes the value of 1, and in the quarter when tax increases expire, D takes the value of-1. In all other quarters, D takes the value of 0. Because of this construction, the expected sign of D in the tax function is positive. 3In order to capture the lagged effects of fiscal and monetary policies, and to improve the explanatory power of the reduced-form equation for ^ Y, the lagged values of ^ M and ^ G will also be included in this equation.
4We also estimated the model using annual data and obtained results which were virtually identical to those reported below. The use of quarterly data enables us to estimate not only the within-the-year impact of tax policies but also the within-the-quarter effect of these policies. Table 2 6Ideally, the interest rate entering money demand should be a short-term rate, and that entering investment a long-term rate. The two could then be related through a term structure equation. We avoided this complication in our analysis. 7All data used here are taken from the Citibase data tape, Citibank, N.A. models, since they do not depend on the inverse money demand function that differs between the two models. As is evident from these results, our simple models perform reasonably well; all parameter estimates have the expected signs and most are significant at the S percent level or better. This gives us confidence to use these estimates to calculate the tax multiplier associated with each model. For Model I (benchmark), a value of-1.29 is obtained. For Model II with consumption of nondurables and services, C1, as the scale variable in money demand, we obtain a value of-0.94. These results suggest that the use of consumption spending in money demand does not change the conclusion from standard models that the tax multiplier is negative. However, they do confirm our a priori theoretical expectation that the multiplier is smaller in absolute value when money demand is influenced by taxes.
TABLE 2 ESTIMATED COEFFICIENTS OF THE STRUCTURAL EQUATIONS OF MODEL II: CONSUMPTION OF NONDURABLES AND SERVICES AS THE SCALE VARIABLE IN MONEY DEMAND 1948-1985 (t-ratios in parentheses)
An interesting question that arises here is whether or not the above findings 
NOTES:
The symbol ^ indicates that the corresponding variable is an instrument. First differences are fourth quarter to fourth quarter using quarterly data at annualized rates.
would hold if disposable income were used as the scale variable in money demand. Recall from the previous section that, in theory, the tax multiplier is invariant with respect to the use of consumption or disposable income in money demand. This equivalence requires that LYd = (LC1)(C1Yd), and presumes that all other parameters entering the multiplier remain the same upon the replacement of consumption with disposable income. In order to see if these conditions are satisfied in our sample, we reestimated a version of Model II which incorporates disposable income in money demand.8 The results are presented in Table 3 .
Once again, all parameter estimates have the correct sign, and most are significant at least at the S percent level. A comparison of these results with those reported in Table 2 reveals that the estimated values of the parameters that are common between the two models are virtually identical. Further, we find that L Yd iS nearly 8In reestimating Model II, we chose not to impose any restrictions on the parameters of the model. equal to (LCl)(Clyd): 0.006 versus 0.0056.9 These results suggest that the tax multiplier associated with Model II-A should be comparable to that of Model II. In fact, using the estimates from Table 3 , we obtain a multiplier of-0.92 (versus-0.94 from Model II). 10 This finding is particularly reassuring; the empirical models estimated without constraints satisfy an a priori restriction imposed on their parameters by the theoretical model under which the two models generate the same results.
CONCLUSIONS
In this paper we have found that tax cuts are expansionary whether or not one replaces GNP with consumption of nondurables and services or disposable income as the scale variable in the money demand functions. However, when taxes enter the demand for money through either of the latter two scale variables, the expansionary effect of tax cuts is diminished. While our finding regarding the effect of income taxes on money demand is in general conformity with that of Mankiw and Summers, the two studies lead to opposite results with respect to the output effect of tax policies. This conflict is attributable to the different approaches used by the two studies.
Mankiw and Summers estimate a money demand function in which consumer spending is the scale variable, and find evidence that the tax multiplier may be positive. The partial equilibrium nature of their approach forced them to borrow other parameter estimates needed to arrive at this conclusion from previous literature which used different sample periods and methodologies, among other things. It is perhaps because of this fact that Mankiw and Summers (1986, pp. 427-28) caution that "the uncertainty [regarding their calculations] is necessarily large," and that the tax multiplier is "probably" positive. In fact, they suggest that "it would be valuable to embed a money demand function with consumption as a scale variable in a large Keynesian macroeconometric model and then to examine its properties. This experiment would refine the highly stylized calculations presented [in their paper]." Except for the scale of the model, their suggestion is precisely what we have attempted to implement. We have arrived at our conclusions using a small macroeconometric model which has its theoretical roots in the basic Keynesian general equilibrium framework. This has been accomplished by treating taxes endogenously, incorporating the foreign sector, and estimating the resulting model simultaneously. These differences are sufficient to account for the opposite conclusions reached by Mankiw and Summers and those reported here. However, in view of the simplicity of our model, the results should be taken as preliminary. This, together with the conflict between our findings and those of Mankiw and Summers, suggests that more research is needed before the issue of the output effect of tax policies is satisfactorily resolved. GNP is replaced with either consumption or disposable income in money demand also holds when first differences are taken to represent changes from quarter to quarter, rather than end of the year to end of the year. However, the difference between the within-the-quarter multipliers estimated from Models II and II-A is not as small as that of the within-the-year multipliers reported above.
